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BIOLOGY OF THE XYLELLA FASTIDIOSA-VECTOR INTERFACE 
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ABSTRACT 

LM1",851+2;5,)8B"I15N118"5M1"1;)8)0,;2//>",04)+5285"4/285"425M)-18,;"I2;51+,H0"Xylella fastidiosa"PXfQ"28*",5B"/12CM)441+"

91;5)+B"M291"I118"4))+/>";M2+2;51+,R1*6""S1"HB1*"*,CC1+185"244+)2;M1B"5)"*151+0,81"M)N"Xf";1//B",851+2;5"N,5M"5M1";H5,;H/2+"

BH+C2;1")C"5M1"C)+1-H5")C"91;5)+B6""S1"*10)8B5+251"5M25"Xf"I,8*B"5)"*,CC1+185"4)/>B2;;M2+,*1B"N,5M"92+,2I/1"2CC,8,5,1B<"28*"5M25"

5M1B1",851+2;5,)8B"2+1"01*,251*"I>";1//"BH+C2;1";2+I)M>*+251!I,8*,8-"4+)51,8B6""T8"2**,5,)8<";)0415,5,)8"2BB2>B"BM)N1*"5M25"J!

2;15>/-/H;)B20,81",8M,I,51*"I2;51+,2/"2*M1B,)8"5)"91;5)+"C)+1-H5"1U5+2;5B"28*",852;5"N,8-B<"*10)8B5+25,8-"5M25"2552;M0185"5)"

/12CM)441+"BH+C2;1B";28"I1"2CC1;51*",8"5M1"4+1B18;1")C"B41;,C,;"4)/>B2;;M2+,*1B6""T8"9,5+)"1U41+,0185B"N,5M"B191+2/"Xf"

F8);F)H5"0H5285B",8*,;251*"5M25"M102--/H5,8,8!/,F1"4+)51,8B"N1+1"2BB);,251*"N,5M";1//"2*M1B,)8"5)"4)/>B2;;M2+,*1B6""LM1B1"

+1BH/5B"N1+1";)8C,+01*"N,5M"I,)/)-,;2/"1U41+,0185B<"NM18"M102--/H5,8,8!/,F1"4+)51,8B"0H5285B"N1+1"5+28B0,551*"5)"4/285B"25"

/)N1+"+251B"NM18";)042+1*"5)"5M1"N,/*"5>416""VH+5M1+0)+1<"2/5M)H-M"5M1B1"0H5285B"N1+1"*1C1;5,91",8"2*M1B,)8"5)"5M1";H5,;/1"

)C"91;5)+B<"5M1,+"-+)N5M"+251")8;1"2552;M1*"5)"/12CM)441+B"N2B"B,0,/2+"5)"5M1"N,/*"5>41<"BH--1B5,8-"5M25"5M1B1"4+)51,8B"2+1"

,04)+5285"C)+"Xf",8,5,2/"2*M1B,)8"5)"/12CM)441+B6""S1"4+)4)B1"5M25"Xf";)/)8,R25,)8")C"/12CM)441+"91;5)+B",B"2";)04/1U<"

B514N,B1"4+);1BB<"B,0,/2+"5)"5M1"C)+025,)8")C"I,)C,/0B")8"BH+C2;1B6""(1BH/5B"4+1B1851*"M1+1"28*",8"5M1"%OOW"+14)+5"M291"I118"

;)0I,81*"28*"BHI0,551*"5)"4HI/,;25,)86"

"

INTRODUCTION 

LM1",851+2;5,)8")C"Xylella fastidiosa"PXfQ"N,5M"5M1"C)+1-H5";H5,;/1"*,CC1+"C+)0")5M1+"U>/10!/,0,51*"I2;51+,2"BH;M"2B"Leifsonia 

xyli"NM,;M";28"I1"2;XH,+1*"C+)0"4/285B"IH5"2+1"8)5"5+28B0,551*"I>",8B1;5B"PE2+I1M188"28*"=H+;1//"$YY&Q6""Z8/>"5N)"B5H*,1B"

N,5M"Xf"F8);F)H5"0H5285B"M291"2**+1BB1*"2B41;5B")C"91;5)+"5+28B0,BB,)8"PDM2551+[11"15"2/6"%OO#<"J1N028"15"2/6"%OO\Q6""

])N191+<"I)5M"B5H*,1B"C);HB1*")8"Xf^B";1//!;1//"B,-82/,8-"B>B510<"NM,;M"+1-H/251B";2B;2*1B")C"-181B"28*"425MN2>B<"5MHB"

2//)N,8-"5M1",*185,C,;25,)8")C"52+-15"-181B<"IH5"8)5",*185,C>,8-"B41;,C,;",851+2;5,)8B"I15N118"91;5)+"28*"425M)-186""LM1"rpfF 

-181"P(1-H/25,)8")C"=25M)-18,;,5>"V2;5)+B"FQ"18;)*1B"28"18R>01"5M25"B>85M1B,R1B"5M1"B,-82/,8-"0)/1;H/1"3:V"P*,CCHB,I/1"

B,-82/,8-"C2;5)+Q<"NM1+12B"rpfC",B"42+5")C"2"M>I+,*"5N)!;)04)8185"3:V"B18B)+"PDM2551+[11"15"2/6"%OO#Q6"".8"rpfF!"0H5285",B"

8)5"5+28B0,BB,I/1"I>",8B1;5B"I1;2HB1",5"*)1B"8)5";)/)8,R1"5M1"C)+1-H5")C"91;5)+B"PJ1N028"15"2/6"%OO\Q<"NM,/1"rpfC!";)/)8,R1B"

,8B1;5^B"C)+1-H5"IH5",B"5+28B0,551*"25"/)N1+"+251B";)042+1*"5)"5M1"N,/*"5>41"PDM2551+[11"15"2/6"%OO#Q6""T8"9,5+)"2*M1B,)8"2BB2>B"

,8*,;251*"5M25"rpfF!"*,*"8)5"C)+0"I,)C,/0B<"NM,/1"rpfC!"2*M1+1*"5)"BH+C2;1B"0)+1"B5+)8-/>"5M28"*,*"5M1"N,/*"5>416""L2+-151*"

-181"1U4+1BB,)8"282/>B1B")C"Xf"2*M1B,8B",8*,;251*"5M25"M102--/H5,8,8!/,F1"4+)51,8B"P2C,0I+,2/"2*M1B,8BQ"28*"5>41"T"4,/,"N1+1"

2BB);,251*"N,5M"2*M1B,)8"28*"5+28B0,BB,)8")C"5M1B1"F8);F)H5"B5+2,8B<"IH5"5>41"T_"4,/,"N1+1"8)5"PK,//,8>"28*"./01,*2"

BHI0,551*Q6""LMHB<",8*,+1;5"19,*18;1"2//)N1*"HB"5)"M>4)5M1B,R1"5M25"B)01"2*M1B,8B"2+1",04)+5285"C)+"Xf 2552;M0185"5)"28*"

;)/)8,R25,)8")C"91;5)+B<"28*"BHIB1XH185",8);H/25,)8",85)"BHB;145,I/1"M)B5B<"NM,/1")5M1+"2*M1B,8B"2+1"4H525,91/>")C"/,55/1")+"8)"

+)/1",8"5M,B"4+);1BB6""T8"5M,B"B5H*>"N1"B)H-M5"5)"*151+0,81"5M1"825H+1")C"Xf!91;5)+",851+2;5,)8B"HB,8-"I,);M10,;2/<"0)/1;H/2+"

28*"I,)/)-,;2/"2BB2>B6"

"

OBJECTIVES 

$6 3151+0,81"5M1"825H+1")C"5M1"Xf!91;5)+",851+2;5,)8B6"

%6 T*185,C>"Xf"BH+C2;1"4+)51,8B",89)/91*",8"5M1"5+28B0,BB,)8"4+);1BB6"

&6 3191/)4"28"2+5,C,;,2/"*,15"B>B510"5)"B5H*>"Xf 5+28B0,BB,)86"

\6 T*185,C>"0)/1;H/1B"5M25"*,B+H45"Xf"2*M1B,)8"5)"91;5)+B6"

"

]1+1"N1"+14)+5")8"5M1"C,+B5"5N)")I[1;5,91B"0185,)81*"2I)916"

"

RESULTS AND DISCUSSION 

N-acetylglucosamine blocks Xf adhesion to insect surfaces. 

L)"*151+0,81"5M1"2CC,8,5>")C"Xf";1//B"5)"*,CC1+185"BH-2+B"N1"HB1*"2";)0415,5,)8"2BB2>"I2B1*")8"5M1";)8;145"5M25"

4)/>B2;;M2+,*1!I,8*,8-"4+)51,8B")8"5M1"BH+C2;1")C"Xf";28"I1"B25H+251*"I>"1U)-18)HB"0)/1;H/1B<"+1*H;,8-")91+2//";1//"

2552;M0185"5)"/12CM)441+"C)+1-H5"1U5+2;5B6""3P`Q!-2/2;5)B1"*,*"8)5",851+C1+1"N,5M"5M1"I,8*,8-")C"Xf"5)"C)+1-H5"1U5+2;5B"NM,/1"

3P`Q!0288)B1"M2*"2"B02//"1CC1;5"PFigure 1AQ6""])N191+"5M1"0)8)01+,;"0),15>")C";M,5,8<"N!2;51>/-/H;)B20,81<"2B"N1//"2B",5B"

*,001+";M,5)I,)B1"28*",5B"5+,01+";M,5)5+,)B1<"2B"N1//"2B",5B";)+1"0)/1;H/1"-/H;)B1<"I/);F1*";1//"2*M1B,)8"5)"/12CM)441+"C)+1-H5"

1U5+2;5B"PFigure 1AQ6""LMHB<"B41;,C,;";2+I)M>*+251B",8M,I,5"Xf"2*M1B,)8"5)"1U5+2;5B"C+)0"/12CM)441+"91;5)+B6""LM1"2CC,8,5>")C"Xf 

;2+I)M>*+251!I,8*,8-"4+)51,8B"5)"BH-2+B"N2B"2/B)"51B51*"HB,8-"B>85M15,;";)4)/>01+B"2B"*1B;+,I1*"I>"PDM2*/,"15"2/6"$YY%Q6""ZH+"

-)2/"N2B"5)"1/,0,8251"4)5185,2/"B)H+;1B")C"1++)+")8"5M1";)0415,5,)8"2BB2>B<"2B"5M1"4+19,)HB"1U41+,0185"N2B"41+C)+01*"HB,8-"
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/12CM)441+"1U5+2;5B"0,0,;F,8-"in vivo";)8*,5,)8B"5M25";)H/*"M291")5M1+"C2;5)+B"2CC1;5,8-"5M1"51B5B6""S1"2/B)"HB1*"aV="P-+118"

C/H)+1B;185"4+)51,8Q!/2I1/1*"Xf"PJ1N028"15"2/6"%OO&Q"5)"/,0,5"B204/1"4+);1BB,8-6""S1"*151+0,81*"5M25";1//B"B41;,C,;2//>"I)H8*"

5)"5M1"-/H;)B>/"/,-28*"b4)/>"PZ!-!3!-/H;)4>+28)B>/2;+>/20,*1Q";)4)/>01+c6""."81-/,-,I/1",851+2;5,)8"N2B")I52,81*"N,5M"5M1"
-2/2;5)B>/"/,-28*<"NM,/1"I,8*,8-")C"Xf"5)"5M1"0288)B>/251*";)4)/>01+"N2B"*151;51*"M2/C"N2>"5M+)H-M"5M1"*,/H5,)8"B1+,1B"HB1*"

PFigure 1BQ6""

"

"
T8")+*1+"5)";)042+1")H+"in vitro )IB1+925,)8B"5)"in vivo ;1//"2*M1B,)8"5)"/12CM)441+B"N1"HB1*"5M1"M,8*N,8-B")C",8B1;5"91;5)+B"

5)"0,0,;"5M1";H5,;H/2+"BH+C2;1")C"5M1"C)+1-H5";282/"5M25"Xf";)/)8,R1B6""LM1"185,+1"1U)BF1/15)8")C",8B1;5B",B"-181+2//>"2BBH01*"

5)"M291"B,0,/2+";M10,;2/";)04)B,5,)8<"2/5M)H-M"*152,/B"2+1"/2;F,8-"C)+"5M,B"B41;,C,;"B>B5106""S1"HB1*"N!2;15>/-/H;)B20,81"2B"

;)0415,5)+"0)/1;H/1",8"2BB2>B"51B5,8-"C)+"aV=!/2I1/1*"Xf";1//"2552;M0185"5)"M,8*N,8-B6"".552;M0185"*,0,8,BM1*"2B"N!

2;15>/-/H;)B20,81";)8;185+25,)8",8;+12B1*",8"5M1"*,/H5,)8"B1+,1B"PFigure 1CQ6""LM1B1"+1BH/5B",8*,;251"5M25"Xf"I,8*,8-"5)"

4)/>B2;;M2+,*1B"in vitro",B"B,0,/2+",8",5B";M2+2;51+,B5,;B"5)",5B"I,8*,8-"5)"5M1";H5,;/1")C"/12CM)441+B6""d2B5/><",8")+*1+"5)"51B5"5M1"

B41;,C,;,5>")C"I2;51+,2/"2*M1B,)8"5)"/12CM)441+"M,8*N,8-B<"N1"51B51*",C")5M1+"aV=!/2I1/1*"I2;51+,2<",8;/H*,8-"5M1"4/285"

425M)-18B"Pseudomonas syringae<"Xanthomonas"campestris<"28*"Erwinia herbicola<"28*"Escherichia coli 2552;M1*"5)"5M25"

BH+C2;1"PFigure 1DQ6""T851+1B5,8-/><")8/>"Xf";1//B"2552;M1*"5)"5M1"N,8-B6""LMHB<"Xf";1//B"M291"BH+C2;1"4+)51,8B"N,5M"2CC,8,5>"5)"

Figure 1. "D2+I)M>*+251!01*,251*",8M,I,5,)8")C"Xf";1//"2552;M0185"5)"BH+C2;1B6"".Q"D2+I)M>*+251",8M,I,5,)8"

)C"Xf 2552;M0185"5)"/12CM)441+"C)+1-H5"1U5+2;5B"B4)551*")8"8,5+);1//H/)B1"010I+281<",8*,;25,8-"5M25";1//"

BH+C2;1"2*M1B,8B";28"I1"B25H+251*",C",8;HI251*"N,5M";1+52,8"0)/1;H/1B"Pa/;J2;"!"N!2;15>/-/H;)B20,81Q6""EQ"

.*M1B,)8")C"aV=!/2I1/1*"Xf"5)";2+I)M>*+251!2;+>/20,*1";)4)/>01+B"PZ!-/>;)B>/2;+>/20,*1BQ"*,/H5,)8"

B1+,1B6""DQ"3,/H5,)8"B1+,1B")C"N!2;15>/-/H;)B20,81",8M,I,5,)8")C"aV=!/2I1/1*"Xf 2552;M0185"5)"/12CM)441+"

M,8*N,8-B6""3Q":41;,C,;"2*M1B,)8")C"Xf 5)",8B1;5"M,8*N,8-B";)042+1*"5)")5M1+"4/285"425M)-18,;"I2;51+,2"

28*"Escherichia coli6"
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4)/>B2;;M2+,*1B")8"5M1"BH+C2;1")C",8B1;5B"N,8-B"28*"-/H;)B>/251*"0)/1;H/1B<"NM,;M";28"I1"B25H+251*"I>"N!2;15>/-/H;)B20,81"

28*"B,0,/2+"0)/1;H/1B6"

"

Transmission of hxfA- and hxfB- mutants. 

T8"4+19,)HB"+14)+5B<"N1"4+1B1851*"I,);M10,;2/"+1BH/5B",8*,;25,8-"5M25"5M1"M102--/H5,8,8!/,F1"4+)51,8B"P]xf."28*"]xfEQ"N1+1"

2BB);,251*"5)";1//"2*M1B,)8"5)",8B1;5"BH+C2;1B"28*"4)/>B2;;M2+,*1B",8"9,5+)6""LMHB<"N1";)8*H;51*"5N)"1U41+,0185B"5)"*151+0,81"

5M1"+)/1")C"hxfA"28*"hxfB",8"Xf 5+28B0,BB,)8"I>"BM2+4BM))51+B"5)"4/285B6""T8"5M1"C,+B5"1U41+,0185<"N1";)8C,81*"8)8!,8C1;51*"G. 

atropunctata")8"4/285B"01;M28,;2//>",8);H/251*"N,5M"5M1"N,/*"5>41<"hxfA-"28*"hxfB-";1//B<"2C51+"NM,;M"-+)H4B")C"5N)"

,8*,9,*H2/B"N1+1"0)91*"5)"M12/5M>"4/285B"C)+"C)H+"*2>B"2B"28",8);H/25,)8"2;;1BB"41+,)*6""L+28B0,BB,)8");;H++1*",8"2//"

5+1250185B<"N,5M"hxfA-"28*"hxfB-"I1,8-"5+28B0,551*"/1BB"5M28"5M1"N,/*"5>41"PWO<"#O"28*"$OOf<"+1B41;5,91/>Q<"2/I1,5"8)5"N,5M"28>"

B525,B5,;2/"*,CC1+18;1"PX%"51B5<"P"g"O6$#h\Q6""T8"2"B1;)8*"1U41+,0185"N1"HB1*",8*,9,*H2/B",8B512*")C"42,+B"5)"0)+1"4+1;,B1/>"

1B5,0251"B,8-/1",8B1;5"5+28B0,BB,)8"1CC,;,18;>6""S,5M"5M,B"0)+1"*,B;+,0,825,8-"244+)2;M"N1"C)H8*"5M25"hxfA- 28*"hxfB!"

0H5285B"N1+1"5+28B0,551*"25"/)N1+"+251B"5M28"5M1"N,/*"5>41"P&h<"\h"28*"##f<"+1B41;5,91/> X%"51B5<"*C"g"$<"P"iO6OO$Q6""E1;2HB1"

Xf"5+28B0,BB,)8"+251B"2+1";)++1/251*"N,5M"I2;51+,2/"4)4H/25,)8",8"4/285B<"N1"XH285,C,1*"5M1",8C1;5,)8"/191/",8"4/285B"HB1*",8"

5M1B1"51B5B6""=/285B",8C1;51*"N,5M"hxfA-"28*"hxfB-"0H5285B"HB1*"C)+"5M1"5+28B0,BB,)8"51B5B"M2*"4)4H/25,)8B"j$O!C)/*"M,-M1+"5M28"

5M1"N,/*"5>41"P*252"8)5"BM)N8<"+1BH/5B"B,0,/2+"5)"aH,/M2I1+5"28*"K,+F425+,;F"%OOeQ<"BH--1B5,8-"5M25"hxfA- 28*"hxfB-"0H5285B"

N1+1"5+28B0,551*"/1BB"5M28"5M1"N,/*"5>41"I1;2HB1")C"5M1,+",042,+1*",851+2;5,)8B"N,5M",8B1;5B"+25M1+"5M28"I1;2HB1")C"/)N1+"

4)4H/25,)8B",8"B)H+;1"4/285B6"" 

"

S1"M>4)5M1B,R1*"5M25"5M1"+1*H;1*"5+28B0,BB,)8"+251")C"hxfA- 28*"hxfB- 0H5285B N2B"*H1"5)"/,0,51*";)/)8,R25,)8")C"91;5)+B"

12+/>",8"I,)C,/0"C)+025,)86""T8")+*1+"5)"51B5"5M,B"M>4)5M1B,B"N1";)8*H;51*"28)5M1+"1U41+,0185"28*"XH285,C,1*"5M1"8H0I1+")C"Xf"

;1//B",8"5M1"M12*")C"91;5)+B")91+"5,01"2C51+"2"$%!M)H+"425M)-18"2;XH,B,5,)8"2;;1BB"41+,)*6""Z91+2//<"#Of")C",8B1;5B"5M25"C1*")8"

-+2419,81B",8C1;51*"N,5M"5M1"N,/*"5>41"N1+1"4)B,5,91"C)+"Xf<"NM1+12B")8/>"&#f"28*"\%f")C"5M)B1"C1*")8"hxfA-"28*"hxfB-"

0H5285B"N1+1",8C1;51*<"+1B41;5,91/>"PX%"51B5<"*C"g"%<"P"iO6OO$Q6""S1"XH285,C,1*"5M1"8H0I1+")C";1//B")C"5M1B1"B5+2,8B"N,5M,8"

91;5)+B"P4)B,5,91"B204/1B")8/>Q6""LM1+1"N1+1"B,-8,C,;285"1CC1;5B")C"B5+2,8"PV%<e\g%&6%%Y<"=iO6OOO$Q<"5,01"PV$<e\g#O&6&\$<"

=iO6OOO$Q<"28*"28"B5+2,8"I>"5,01",851+2;5,)8"PV%<e\ge6&h%<"=gO6OOWeQ6""=)4H/25,)8B")C"5M1"5N)"0H5285B"B))8"2C51+"/12CM)441+"

2;;1BB"5)",8C1;51*"4/285B"N1+1"B,0,/2+"5)"12;M")5M1+"IH5"B525,B5,;2//>"*,CC1+185"C+)0"5M1"N,/*!5>41"PFigure 2BQ6""LN1/91"M)H+B"

2C51+"2;XH,B,5,)8"N1"C)H8*",8B1;5B"C1*")8"5M1"N,/*"5>41"291+2-1*"\$e"*151;52I/1";1//B<"NM1+12B"291+2-1")C"Yh"28*"$%O";1//B"

N1+1"*151;51*",8"/12CM)441+B"C1*")8"hxfA-"28*"hxfB-"4/285B"+1B41;5,91/>6""])N191+<"2C51+"Yh"M)H+B"5M1"I2;51+,2/"4)4H/25,)8B")C"
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Figure 2. AQ"L+28B0,BB,)8")C"X. fastidiosa"I>"

/12CM)441+"91;5)+B6""E)5M"1U41+,0185B"BM)N"5M25"
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B525,B5,;2//>"B,-8,C,;2856""3,CC1+185"/1551+B")8"I2+B"

,8*,;251"B525,B5,;2//>"*,CC1+18;1"PPiO6OeQ6""BQ"
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